Most primates live in social groups in which affiliative bonds exist between individuals. Because these bonds need to be maintained through social interactions (grooming in most primates), sociality will be limited by time constraints. It has previously been shown that the time primates invest in grooming increases with group size. However, when groups become too large, individuals will not have enough time available to service all possible social relationships and group cohesion is expected to decrease. In this study, we used data from previously published studies to determine how large groups compromise on their grooming time and how ecological, phylogenetic and life history variables affect time invested in grooming (across species as well as within taxa). We used path analysis to analyse direct and indirect (via group size) effects on grooming. We showed that not only is grooming time determined by group size, but it is also affected by dispersal patterns and sex ratio. Furthermore, we found that grooming time is asymptotic when group size exceeds 40 individuals, indicating that time constraints resulting from ecological pressure force individuals to compromise on their grooming time. This was true across species, but a similar effect was also found within taxa. Cognitive constraints and predation pressure strongly affect group sizes and thereby have an indirect effect on primate grooming time. Primates that were found to live in groups larger than predicted by their neocortex size usually suffered from greater predation risk. However, most populations in our analysis were placed well within what we define as their eco-cognitive niche.
A number of factors are known to influence social group size in mammals (Caraco & Wolf 1975; Pulliam & Caraco 1984; Hass & Valenzuela 2002) . Among these, food distribution and predation pressure are the two best studied factors (Chapman et al. 1995; Janson & Goldsmith 1995; Hass & Valenzuela 2002; Downes & Hoefer 2004) . In addition to these, the social brain hypothesis suggests that, in species that live in socially bonded groups (such as many primates and carnivores), group size can be constrained by cognitive abilities (Dunbar 1992a ). This hypothesis is based on the finding that group size is strongly correlated with brain size (and specifically neocortex size in relation to the rest of the brain). The size of the neocortex is assumed to limit the number of social relationships an individual can keep track of. If group size becomes too large, it becomes impossible for an individual to maintain close social bonds with all group members. As a consequence, group cohesion will decrease and the group will eventually split (see Henzi et al. 1997a, b) .
In support of this, Kudo & Dunbar (2001) showed that social network size in primates is correlated with neocortex ratio, indicating that the number of grooming partners that primates can maintain as a coherent set is also related to the size of their neocortex. However, maintaining relationships not only requires cognitive abilities but also time. The bonding mechanism used in most primate species is grooming, a time consuming activity that can occupy up to 20% of the total day for some of the most social species (Dunbar 1991). When group size (and the number of available social partners) increases, each individual will have to spend more time grooming. Dunbar (1991) was able to show that the time primates engage in social activities (i.e. the time spent servicing social relationships) is positively related to group size (at least among anthropoid primates), supporting the idea that when groups are large, individuals have to spend more time servicing their social network than they do when in smaller groups. If groups become too large, individuals cannot afford to spend the necessary
